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(54) ACTIVATOR PROTEIN-1 INHIBITOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound having an activator protein 1 (AP-1) inhibiting 
activity and useful for medical fields such as a 
psoriasis curing agent or an anti-inflammatory agent, 
etc., derived from a cultivation fungus of a Streptomyces. 

SOLUTION: This activator protein- 1 inhibitor is a 
compound of the formula (R-, and R 3 are each OH or 
methoxy; R 2 is carboxyl or carboxym ethyl), its salt or 
its hydrate, e.g. an anthraquinone compound in which 
Ri and R 3 are each OH and R 2 is carboxyl in the 
formula. The compound of the formula is obtained by 
subjecting a Streptomyces culture solution of genus 
Streptomyces to a suitable combination of well-known 
extractions and purifications such as an organic solvent 
fractionation, an adsorption chromatography or an ion- 
exchange chromatography. An effect to cure and prevent 
various autoimmune disease or intractable disease, etc., 
is expected by finding an inhibitor to direct bonding or 
AP-1 and DNA. 
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(54) [^W©^^] r^^-^n^O- l 



(57) immi 

(Activator Protein- U AP-1) PMFSttSr^Ti~5 




C 1 ) 



1 

Xf«<9;?K*n^ 0 




c 1 ) 

[ffjfc^S] AP-1 (T^^^-<— ^^n^^- 

6 ] tmmmmtox o $ 

Wj-fyTs • :nA-< — /V- ^ 1115(Streptomyces 
griseorubiginosus Mer-K1115) ft 6 f^|B$fe© 

[0 0 0 1 1 

^^^a^y- 1 (Activator Protein-1, WTAP-1 £ 
[0 0 0 2] 

co ^ ^ ^ J| J2AP-1 £ V ^ 5 ffi-g-tt & Jgfifc b £> -5 ©ooi&fc 

fi?H J fiL'CfelbHTV^ (Angel P. et al. , Bioch 
im. Biophys. Acta., 1072 , 129. 1991 ) 0 



(2) 10-130201 

2 

[0 0 0 3] AP-ltt, &fc^±(D 5'-TGA(C/G)TCA-3' £ 

J£ N 3^^—^, ^^d^^ 

&~^$4/UXt£¥<o$4/l'Xiii%nbtlT^2> (Angel 
P. et al. , Cell., 49, 729. 1987) 0 

[ooo4j ^m^h^AP-u^^^m^mm-r^ r 

3tf>-m&v^£^HU AP-l©SttSr^Ji"S^ ids 

fi. (Jonat. C, et al. , Cel 

1.. 62, 1189. 1990) il^fy^KMfr (Fanjul A. , 
et al., Nature, 372, 107. 1994) hivX^^^> 0 

titfk?-lh^1rZ> AP-lcoit^^cD^S- 

20 5 0 ba»b&ase>* r.Jt£><D&®ti, ^^^flc^co^/p 

[0 0 0 5 J 
[0 0 0 6] 

[0 0 0 7] -tit?**^e>(4. gIp B ptLTfffl^ 
AP-liDNA ©ESftt^OliaSttflr^^-t-srirSrBti 

^-r^t-^ofc. i-**?*>^Kti, (i) 

40 [000 8] 

[fk2] 



3 




[0 0 0 9] R 1 tokWR 3 ti7kW!&X.n* h 

[0 0 1 01 ^M-fk^ttfi^Eg^AP-KOffitt^lffl* 
i-Sw^tcJ: 5, AP-l^SRBa^iJSr^r-f SDNA <D<E^£Ra 

^-n^:/-2§^#&^O^V^|f^SV40 x jKV 

[ooii] jUT(c-t©geA*^i-5 0 ^tenat&y * 
ml ttp-aw, rht" 

jnmfi& &&?fm. 

ffflfc, V^^mm, MM, flTfflSE, fff*^ *C?5f*fe 

x& ^^^^^f^^^-r- * ^M^nso 

<5 0 

[0 0 12] 
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[0013] (i) mm 

X < b fcS® ife £ !> it** <s tra i ght ) £ V Mi (ft 4fc (f 
lexuous)(0$Cffi^S:#gi-So Lfc^ClS^tf^fctCSO 

IS^O^^^ti 0.5—0.7 x 1.0—1.2 ^oy<^>^ 
t?, lia^-OS® Ji^m^ (smooth) «r^*f 0 ffiifetf)— gBfC 

[0 0 14] (2) #flW*t-*itt«^WiKlfi 
^fii~-<-C28 < C^ofco -felH^faffcfi^T 1 ^-?-— 

— ' — * ~r — 3- 7W (Container Corporation ofAmerica 
CDColor Harmony Manual) <D( ) P*S tC^i"^*^"C^^-t* 

■So 

1) — * h • %cW^xt%m 
M&&m & * a s £1- 5 0 

2) t-h^/V^M 

3) fo^yjE^ 

[0015] ( 3 ) &mm.mwk<r>mtwt 



1) L-77tV-7 + 

2) D - 3r n — ^ ± 

3) D-;?VV^ — ^ + 

4) D — 7 ^ ^ h— ^ -f 

5) — $ n — ^ + 

6) — ;v + 

7) L"7A7^ + 

8) 77^7-7 + 

9) D — -^yz=. + 



[0016] (4 ) mmsm^(omk 

97-f-fcioT^tfci r^>, *SS<oftiiaffijsK^© 

-JTXy t°> y ^(diamino pimeric acid) (DM&fcM 

[0017] M±<nm¥$&&fr$>#mnx h^h^ 

±* (Streptomyces)M<£>®-C£>£ ^ t (i^5fe"Cfc 0 , 4 

^ •/^ry^o^ 18^. 2-^, 1968 (Internat ion 
al Journal of Systematic Bacteriology, vol. 18, No. 2, 



5 

1968) y^-ti/ 3 • ^ hi/ / b 5 1 ^ ■ t'p 
b (International Streptomyces Project) fc&M 
bfc^ h h 5 -fe^ (Streptomyces) St*<0|Eife^i: 

■^^.(Streptomyces grioseorubiginosus) CO|S^fe^l*±, 
BScD^^©/^^^^^^^^ 0.05N HCl 

tfvVlKx • rcA^r— • 1115 (Streptomyces 
griseorubiginosus Mer-K1115) fc LTIiMMl 
^XH^W^EBFft-FERM P-15036cD#-S§--C^Ff£b-^ 

[0 0 181 AP-lte, m&-7v^~?~(D^/V7£—;V=c 

tp-Mc*- y =r * ^ k t ©ittSie^KJES^sti-s 

"C#£ (Meyer M. et al. , EMBO J. , 12, 2005, 1993) 0 

[0019] ^m#4»^e>(OA&^isE^». mmm 

[0 0 2 0] »J|^^^?,^t 

T#£^i&niS:^£f£LV\ S-^fif* 0. l—100mg/k 
g, 0.5-20mg/kg WJcoj^i: IT 

[0 0 2 1] 

[0 0 2 2] HJfe^iJ 1 Mer-K1115^#;<0^^ 
Mer-K1115ffi**<D^ffi^tfi(ISP-2aS5»c^tl6) *^1 6^ 
3>fo4;fcc05(M(Dffi#ifi (^yi?y^2% % — 
^2% N *;&f&2%, gl^n*;* 0.5%, 
0.0005%, >toil&«Mftfc:pH7. 4 fcffl 

SrAftfeSOOml^tf^/H^W ^r— 7 7 * = l-^ffi 

u 28*c-c3 araiiHESffl^ai^ofc. roiM 

£ 1 ml~to$0&<D5Qml<D#1%mi%M (m&MXAs&k, 2 
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%, ^a- *2%, *E*&2%, ^fx^T. 0.5%, 
*frffc-J- b V ^A0.25%, 6fc$$P3 
0.0005%, »fc-7^#M>.0005%, fifeSfeffi^&0.0005%, 
*D^Sffiffif(-pH7. 4 (CSBSE) SrAtbfc 500ml^cDJi/H/ 
^^t-77^^WU, 28^5 BKIlBlte^ffl 

[0023] mmm2 Tishj^s^tt&fo&mmtt 
m 

10 y y h/u^Px, 1 ^F»f^^lL, 1-:/ 

* / — /Wf £r##: 0 i-^ ^ y —/V® S^jBE r-eo. 5 y s/ 
h/McflfeR&U *-e»Lfc^t^ ;^HP-20C=»fc 
Jt&*tJ®[)0.2y ^ h/^Uf^^-VzK 0.5y s> h/^Sr^D^. 

HP-20«fJHSrrt@50mni(O*7A(c:^S^b, 20%/^/ — 

/v* i. 3 y ^ h/u-r^^^m^^co mmm 

li$ftJBETS*SII£@ U 15 0mg 

h - h y /v^iOmMy >ag-7KHf* y * -MStm <pH3. 5) 
20 =3:7 ^^^-e^WbbT*5^fcYMC-GEL 0DS-AM 1 
20-S50 (y-T^^v— %US) <D*=7K (^30mm f S$ 
50<hnm) left- U 1.2y^b/K 

AP-i|ja^^^^^^-u^^^2:3 ©ja^»«C"e 
ttr-fe h= h y/v-^«EET«*u i-^^y-/v-t*ttm 

30 [0 0 2 4] 3 

lEcoii !9 -Cfe Y) , ^(O^^— ^ (1) (C*3V^T, R 

■So 

( 1 ) &&Tmfc : JS«6tt*tS 

(2) Bfej& : 225— 258^ 

(3) ^4 : 3 2 6 [FAB-MS :m/z327(M+H) + ] 

(4) #^5£ : C 18 H,40 e 

(5) ^®JR^^^ : ^tt, Bfe^t^T/^y^ 
40 * $ ; —;utpT?cr>x^? b/^m 1 ^i" 0 

^maxMeOH nm( e) : 220 (29, 000) , 282(29,200), 
388 (sh. , 6, 600) , 411 (7, 600), 430 (sh. , 6, 100) 
X max 0. 01N NaOH-MeOH nm ( £ ) : 252 (20, 900) , 321 (2 
7,000), 388(4,800), 501(6,400) 

(6) TfrWmSL^^i? VtV : V l>A^-C(Oi£ifeK 

[0 0 2 5] ( 7 ) 'HSflt^E*^^^ : 

50 (8) 13 C^®^W^^ N/V : t^^f;^;^^f 
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[0 0 2 6] 





13 C-NMR 


! H-NMR 




8 in ppm 


& in ppm 


1 


1461 (a) 




2 


131.2 (s) 




3 


160.2 (s) 




4 


113.0(d) 


7.57 (IH, s) 


4a 


137.1 (s) 




5 


118.7 (d) 


7.59 < IH.br. d. /= 8 Hz) 


6 


136.5 (d) 


7.69 (IH.br. t, J=* S Hz) 


7 


124.9 (d) 


7.30 (lH.br. d, J~ 8 Hz) 


S 


162.0 (s) 


12.90 (1H ( s, 8 OH) 


8a 


117.4 (s) 




9 


189.6 (s) 




9a 


122.1 (s) 




10 


182,5 (s) 




10a 


132.8 (s) 




11 


34.7 (0 


3.09 (2H, m) 


12 


24.1 (t) 


1.59 (2H. m) 


13 


15.2 (q) 


0.99 (3H,t, /=7.2Hz) 


14 


168.6 (s) 





[0027] mmm4 * ^vv# [— jk^; ( 1 ) 20 

*5V^-C, R'=R 3 =OH, R 2 =COOCH 3 ] (D^M 
mMffl 2 -e# htttiT > h =7 * J l/ft&m 5 mg£10%tt 
^ y — 6ml M»#U £m*6B#H 1 

[0 0 2 8] : 340 [FAB-MS : 341 (M+H) + ] 

: C 19 H 16 0 6 

'H-NMR^ h/v (IDMSO, 5 in ppm) : 0.98 
(3H, t, J=7.2Hz), 1.56(2H,m), 2. 96(2H, m), 3.85(3H, 
s) , 7. 61 (1H, dd, J=8 & 1Hz) , 7. 63 (1H, dd, J=8 & 1Hz) , 30 
7. 64 (1H, s) , 7. 72 (1H, br. t, J=8Hz) , 12. 86 (1H, s) 

mmms c— «5£ (d i^v^r, rmm, 

[0 0 2 9] 'H-NMR^-<^ h/V (S^ n Sin 40 

ppm) : 1. 07 (3H, t, J=7. 2Hz) , 1. 64 (2H, m) , 3. 08 (2H, m) , 
3.97(3H, s), 4.02C3H, s),7. 31(1H, dd, J-8 & 1Hz), 7.62 
(1H, br. t, J=8Hz) , 7. 77 (1H, br. d, J=8Hz) , 12. 97 (1H, s) 
HW6 hVfF/l'fe [— (1) KJSV^T, R ! =R 
a =0CH, f R 2 =C00Ca-.T?^ $ Jfr 6 <DfM 

/WAT^ K 0.5mlfcl$g#|U V yQcte^*? A20mg£ 
*PxS# Lfc 0 ' O^t- 3 r>fb* 1ml -e 2 mm 
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m x S$430mm)fC^L^^y— /l^-C^tiibfco hy^^ 

LT b y ^ /H£<£>j|fe&;fc 4.8mgSr#fco 
[0 0 3 0] ^ff : 368 [FAB-MS : 369 (M+H) f ] 
: C 2 iH 2 o06 

'H-NMR;*^ h/W (fi^nia A, Sin ppm) : 1.04 
(3H, t, J=7.2Hz), 1.69(2H,ro), 3.01(2H,m), 3.96(3H, 
s) , 3. 98 (3H, s) , 4. 02 (3H, s) , 7. 32 (1H, dd, J=8 & 1Hz) , 
7. 63 (1H, br. t, J=8Hz) , 7. 63 (1H, s) , 7. 84 (1H, dd, J=8 & 1 
Hz) 

mmm i ap-i t * y =* * # F<om&Ej&\z#ir 

(D-J^—fry (Dignam J. D. , et a 

1. Nucleic Acids Res., 11: 1475. 1983) 0 AP-lJ^gE 
m (5' -TGAGTCA-3' ) £"£tf— fig^ y =*3* ^ W^-^ K^r 
f^KU a-[32P]dCTP tr^V^T^ l^y ^ V hie 

-1— S^^" y ^ ^ W^*^ F(70, OOOcpm /0. lng) S-ife^ 
SJCS^dOmM h y pH7. 9, 40mM»b^ b V V 

A, 10%^y-fea— /V, lmM EDTA, 5mM»t^^^^ 
A, 3 mg/ml stf y W / i^^ift-^^V^f^ 

fcfi^#^T. 4t, 304>iiBSJ(S$*fc. mmm*v 

BAS2000>f^-v ? T^-^^-y I -(CT^b. mtU 
K-AP-l M©M?r^iLt 

mm^V ^*?\sjr^ K-AP-l ^^co^^ 100% 

v^#^ET(-*5»t sjfc^stt^- y ^ ^ K-AP- 
i m.&fo<DMj%\z.tt-r&ftm 2 bfc 0 

[0 0 3 1] 
[IS 2] 





0 


100 


0.1 


96 


0.3 


51 


1 


40 


3 


6 


10 


0 



[0032] nnms bmmmmvu^p-v^ 



(6) 
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9 y hmmmm&. 4 m^<o^ ^mm? y h x 9 

Lfc (Hashida R. etal., Biomedical Res, 3, 506. 19 
82 ) o mm* 10% FBS^if^/W^^&^ — ^/V 
(D-MEM-10 % FBS) "CJgilU 2 HMHttflK 

f&3 — 4 BifftChy^W^Sb 96 well platei-2-4 
X103 cells / 100 ml /wellO^r&Bj^SIWCo H 
BdWS&fcrbV^ D-MEM-10 % FBS 100 mllC^&L 
fc c IM^^/MiUCfe^ 0 fc v 5 ^ f;l/^^^^f>f K (DM 
SO) ri^U 0.1 % DMS0 <fc 

V-l a?rt«i lOng/mir^P;!. 37^, 5 % C0 2 4 > 
#3.^— *t?48ffSTOg*bfc 0 JWJ8a#ffittMTT€rffl 
V^fcJSfeifeSrJB^r^bfc. JbAff©:*^ 
i?&r*tebfc 0 Jiff 25 mid, B¥& (0. 1M Tris-HC 
1 (pH 7.5) CaNaCb CaCl 2 , NaN 3 ))£25ml, 1/2 
(OB^TCO. 5 mg/ml i^^b/c MJ ^>>-$:25mWPXs 

25 < c^i#-eio^ra-r^^r^-<— >3 ^b, 

9^-?— - £S:fiH££!t;i3E8lbfco ^©t, 1/2*J£©B 
mg/ml iCfi^Lf'^Shy fcT* — 

^r25ml^Px, 25 < C(O7KW"C10^ra^ ^a.^— : ^ a > * 



*U hV y*i/ zfvyy-V tc 0 7K^T, 100ml 
<Z> FITC ^3 7- ^^(50mg)^PXL, £ < U 35^ 
(D7K^f-C180 ^^a^i/ 3 yu i&ttflSbfca 

80 mM h-7xt> ha y y/50«x^y-;«S: 
Sml^JP^T $ £> d35 t CcO7K#-C60^^ y^ra^-i/ 3 

(^Tris-HCl Buffer , NaCl) £200 ml^Px., X < % 
fnU 3,000rpnu 20^ff5, 2 [eBg'kSr Lt^i^^ 7 
10 — ^^SrJtJie^-frfco ±mo200ml 

fi485 nnu S"J^S^ 53OnmT?^te&&£r«0;£bfco 1 
unit£rl#fiafefc«9 lmg©3 9— ^vSr^WSPi-SBIslffS 

j&OIL-l$iJ$ttc J; 3 n 7 ^t-fI4(^*rt5^ffl 

[0 0 3 31 
20 [^3J 



IL-1 (ng/ml) 




collagenase (U/ml) 


MTT (%) 


0 


0 


-0.01 ±0.02 


114.9±1.4 


10 


0 


2.08 ±0.02 


100.0±0.9 


10 


30 


1.97 ±0.06 


104.9 + 1.4 


10 


60 


1.04 ±0.01 


109.1 ±1.5 


10 


90 


0.10±0.04 


72.7 ±2.8 



[0 0 3 4] ^T\^^^^^<0^/U^—/V^ 

Hffcte, Brienb^^fe(^ortTo^(Brien, T. G. 
0. etal., Cancer Res. , 35, 1662. 1975) 0 9j1#p 
<Dm&SWhr-l-^$X<D1$UBZ}*l. ^6cmM£, 17nmol 
(Otfvl'Sj?— A- 5 y ^-r— hTtr- h t 1, 3, lOmmolOO 
■^V^Sr-^MOOml WTth^^- dl&fijb 

»it^i^u brass bfc. 

55*0, 30S>ra#yabfcfft, Tfc^brs^ 
&£i«Lfc 0 :<o^i:, 0.4 mMfy k*i?vv 5-y 

m (pH 7.2) ^lal^xT^^^Xt, 4 <€, 30,0 

00 g r30^ra^^br_bm^#fc o ifiot/^fVT* 
*;^>^7- € (ODC)te. L-C1-14C] ^rvu—^va^ 
CD14C02 (O&ffiSrf&figdiBlJtbfc. 1 mMCOI-^/V^^V 
tO. 5 mCi <DL-[1-14C] ;^~^£r^tp50rol<D±l2£>^ 

50 



By^RttfflfiSti* 150ml <DNCS RTWbSISr^tfGF/C^-f 
/^-&AHf^W7;H^ 100ml (DzK^ei^— N_hS 

^TA-£r, 37T;, 1 B£KIKJ£$-frfc^ 300mlCD2 M ^ 
^^^$r^Px.r, WJt&mo r©S 

iSr^fetH^Hfcl4C02 (±, /WT/Vtfd-fe?' Nbr*5V^ 

a -^^!)ttlL^I^>^l — ^-^Px., ^ 

Srffiv^raa^bfc. sudS0^br*3v^fc^^^ 

t)tO14C02 ^mStr^aibrODC Mtlfeo ^/l^^— 

So 

[0 0 3 51 
[^43 



(7) 
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12 



TPA 
(ntnol) 


Ounol) 


a) 

(nmol C02/mg protein) 


a) 

(gram) 


0 


0 


0.257 ±0.036 


0.457 ±0.0 19 


17 


0 


0.608 ±0.067 


1.024 ±0.049 


17 


1 


0.592 ±0.035 


0.869±0.059 


17 


3 


0.466 ±0.053 


0.81 6 ±0.031* 


17 


10 


0.262 ±0.021* 


0.714 ±0.052* 



[mi] H^J2-e#bttfc^^<o^> &&&& 
m2] mmm2-cnhrotiit^m(oM:^ v ^a** 



*P<0.05, Dunnett's Multiple Comparison 




3 



3 



(10) 
[g|4] 



0- 1 3 0 2 0 1 




(5i)int,ci. 6 FI 

C 1 2 P 7/42 C 1 2 P 7/42 

7/62 7/62 
//(CI 2 P 7/42 
C 1 2 R 1 : 465) 



(11) 
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(C 1 2 P 7/62 
C 1 2 R 1:465) 



<72)»8&t mm Mik (72) ^mm mm ikm 

^|o< tfrU<&ft 2-11-2-3-2 #^iim^m»« 2 -22- 3 

<72)#W# mm M% 

n^immn^m^m 2 - 1 -30-306 



